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(54) PHOTOCURABLE LIQUID RESIN COMPOSITION AND OPTICALLY CURED AND FORMED PRODUCT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject composition capable 
of forming a cured product excellent in photocurable properties and 
mechanical characteristics, and useful as a resin for three-dimensional 



and optical forming, or the like by including a cationically polymerizable ''^fkj&tjbtj/?!*" 
organic compound, cationic photopolymerization initiator and the like. ^ 
SOLUTION: This composition comprises (A) a cationically polymerizable 
organic compound such as neopentyl glycol diglycidyl ether, (B) a 
cationic photopolymerization initiator such as bis[4-(di(4-(2- 
hydroxyethyOphenyOsulfonio) phenyl] sulfide bishexafluoroantimonate, 
and (C) a photosensitizer for cationic photopolymerization selected from 
carbazole compounds of formulas I and II (R is fluorine or the like; k and 
k' are each 0-4; m and m' are each 0-2; Y and Y' are each a 1-1 8C 

monovalent organic group), (e.g. 9,9'-diethyl-3,3'- dicarbazole), in the r^J^J^^'S^^ — |T^rk 
proportion of 80-99.0 wt.% component A, 0.3-10 wt.% component B and '^fi^tft**^' 
0.05-10 wt.% component C. £ jjL iL | 
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>ex (3, 4-XtK^VV/^ P^^rth>^JU7t?^r->L/ 

— h) . x^+yA+tt KP7?^yt^f ;k x 
#**>^*+fc: KP7$;^y-2-if;^ y ;k 
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p/x^r+h>^;U7tf^vU— h^o 

[002 1] ^ti^<Dv^>. 3, 4-XtK+vv^P^ 
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P^>-x— ;U (3-Xf^-3-t*-b$--/^W) 
x— f;u s f h7t KP7ib7'J^ (3-x^;u-3- 
7|-3r-tz$ -;u>^;u) 1— f h^^P^^i-Jl/ 
(3 - xf;u- 3 -Tj-^r-iz^ f ;u) 1— fju, 2 

-f h7?P^7i^vlf;i/ ( 3 -X^JU- 3 

*-t?£— ;u*f >u) 1— f;u. h'J^P^^xzjb (3 
-xfvu- 3 -*^-t?£ f ;u) x— r;u % 2 - h 
U^p^^iy+yxfji/ (3 -if 3 
— ;uyf;u) x— fju % 2 - t Kn+yxf;i (3-1 
f ;u— 3 — ;f^-fe$iju*f ;u) 1— f;u % 2-fcKn 

^v^PtfJU (3-If ;U-3-7h*-tz£x;u>f ;u) 
1— h**>if (3 -if 3 

f ;u) x— K>^pp7i-;i/ (3-x 
f ;u- 3 -7j-^-tz$ f ;u) 1— f ^ p 

( 3 -if ;u- 3 -tJ-^-4z£ -jl,;* f ;u) x 
— f;u. /K;ux;u ( 3-if;i/- 3 -;*-^-tz£ -;u> f 
;u) x— tJV^o c^^cd?*^ ( 3 — if 3 
*-tz£x;uy h^v) /^;U^>-tf>A<»*LL^o 
[0 0 2 5] **-fe*-;U«*2fflJa±*r*<t** : 

3, (3-7l-+-tr^^;u) 

3, 3' - (1, 3- (2-y^U-;U) ^P/^> 

(ti-+v>^u» ) ex- (3-x^;uti- 

+-tr^» „ i f 4-ex [ (3-x^;u-3-7|-^r-t 

^>-fcf>. 1, 2-tfX 
[ (3-If^-3-m$-^> K + i/) 
X$>, 1, 3-eX [ (3 -X^;U- 3 -Tj-^r-tz^ " 

h^v) >^;u] ^P/^>, xf u^yju-^t: 
x (3-if^-3-t*t?-;MfW x— 
ixv^ p^yf-^t'x (3-x^u-3-*-*-lz$x 
;uy^;u) x— ^f;u. h U if a— ;uex (3 

-ifjb-3-t^^-;^f;i/) x— f;u. x 
xf uy^ij =1— ;ut*x (3-xf^-3-m$- 
;u>f;u) x— ^;u % h'J v^Pf^)>5^ii/v/f U 
> (3-xf;i-3-t*t^-Ji>fJi/) i-f;^ 

K u >f p-;i/^a/0 MJx (3-xf;i-3-« 
-kz^ x;u> ^ ;u) x— x;u, 1 , 4-tfX (3-if;i/ 
-3-^-4rHz^^;u^ h + v) 1, 6-ex 

(3 -x^ ;u- 3 -**-tz*-;u> h^r-» ^^r1f>. 
^ > ^ X "J X U h— JUMJX (3-If ;u-3-^^-b 
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*x (3-xT;u-3-*-*-tr£-;u*^;u) x— f- 
)\, % /tf'JifUvyja — ;utfx (3 -if ;u- 3 
+-b$r x;u>f;u) i— fji,, i ij X "J I — 

^^rit^X (3-lf ;U-3-3j-*-te*x;u>f ;U) X 

— f y^>$i'JX'J I — jU'OS^x (3-if 
3 -:**-t?£ -;uy f jlO x— ir;u. v^>n'J 
X'J I — ;uf h7^x (3 - if ;u- 3 -;j-*-fe*xji, 
>f;u) i— f ;u s ±j^d^^ h>ttv^>^x'JX 
ij ^—^/s^-tf-^x ( 3 _ X f ;U- 3 ~3j-*-fe£xjl,y 
fjU) X— fJU„ j]?P7^h>$ttv^lUX'J 
h — ( 3 - if 3 -;*-*4z* xju* f 

;u) i— h U > f p— ;u:?P/*>f h^x 
(3 -if ;u- 3 -pJ-^-tz$ -;u>f ;u) i— f;u. e 
otttt^7x/-^Aex (3-x^;u-3-;j-*-tr 

$=;U>f;U) x— f;U, PO|6t'X7i>' — ;UA t: 
x ( 3 - if 3 -*^-tr £ f ju) i— f;u, 
EO$tt*Sl:X7i/-^At^ (3 -if ;U- 3 - 
x;u*f;u) i— f;u. po^ttTK^ex^x 
y— ;UAt£x (3-if jl>-3-7f-*-tr£x;u>f ;u) 
X— f;U, EOtttt*X7x;-^F (3 -if 3 
XJU;*f;U) x-fJU*| 0 Ctt^l*1«#a 

[0026] (A) tf&t LT&mn>^k<DT'£Z>m 

+vK;f h7tKP77X 2, 3-v*f;Uf 
tKD77>«(D**V7>fi: KU***^ 1, 3 
-vt*V7X 1, 3, 6-h'Jt*t>y^Pt9 

-r h\ i, 2-^p fc?u>xju:7-f h\ ftiWnn 
fc K»J>3?a>f -<^:>3I : 3, 3- v> f ;uf x$ >^ 
(Df l£ >g ; If L/>yj □-^yt'-iH-f;k 

— ;u^fp/<> h U t'-;n- f ^0t*-;n- f ;u 
v?fi.x vi>?(Dif u>14^f&«Hb£ 

[002 7] (A) jS»<tlt»$LL^ft> 

y;n-f 'J vv;Ht*ib&ft, 3, 4-x 

**yv^P^*yJI/>f ;U-3' , 4' 
^P^f^mv^-h, ex (3, 4-ItK* 
yv?PA+y;^fiH 7v^- 1 #^*l3 2 

®lU±(DBgK^X7K+vS^*t-4X7tf^rV^b^!fe)X(* 

1, [ (3-if;i-3-t*t$-;i> 

v) >f;U] ^>^>^(&#^*(C2<@ia±(D*-*-fe* 

[R 1 a R 2 b R 3 c R 4 dW] 



=;u»*****:Mz*><b$»-cfcy. ^tL^,a>^u 
*>ft****Si-exttJi*Lr (a) difttpizson 
iittrt*a>*^*>«*s«a* (finbsg) 

ftJR»*3i«/h* < «i:otAMttliD8lim»timi 
[0 0 2 8] w*t&a>*^*>«*tt*«<b$«Ba>5 

eX7iy-;i/Ayyjyy;H-f;k t:X7i 
y — ;UF y^'J yyJU-fik tKjS tf X? x y — ;ua 
y^ 'J yyju-fik tK^ tfX7i; — ;u F y^ 'J > 
y;n-f;k 3, 4 -xtK^v'v^ p^^->;u> f ;u 

-3' , 4' -I/tf+vv? P^^>^i;U7p^rvL/— 
K t*X (3, 4-i**yy^P^v^>fM 7 
vK— K 1, 4-?>>yt-Jl/yyjyy;H-f 
1, 6 -^^Vv^-^v^'J yyiH-fJk 
**^>f^yua-;i,yyu yy;n-f;k yj-fe 
'J> h'jyj yyJH-f;k h U /fP-J^P/b 
h "J y ij yyjU-fJk ^>f^U3-;iyy 
'J yy;H-f;k #'JIf U>yj =l— JUv^'J i/i? 
;n-f;k tK'J tf u>yj u-^y^U yyjn 

— T-;U. 3-IfJl/-3-7i/+y>^l/t*t^ 
1, 4-tfX [ (3-if ;u-3-**-te$x;u/ 

h+v) >f;u] i, 2-tfx [ (?-if 

jv- 3 h^v) *f;u] x£ > % hu 

>fP-Jl/^P/^hUX (3-If ;U-3-^"^r-iz^ 
xyuj/fvu) x— f ;U3?A<#$Ll\, 

[0029] *§sw<Dft&it&m#immtfim~&ii-z> 
( (a) 3£i;(c^5E-rs (b) js^&i; co m 

»<Z>^ft) SlOOM%tLfci4, ii«60-9 
9. 9SS%t?fcy, ff*L<l*70-99. 511 
%. Ii:»SL<li8 0-9 9. 6 0 

(*»*»a>«ttW*»3W*i: <tt*. 9 9-. 

[0 0 3 0] < (b) *^*>te#«*Mtt«>«6iJi 

a)3iitw<bttatt«n»rt»s«rt-r* cb> a*a->te 

%B«Htt«l C«T r (B) ttl^dp ] I*. 3fe 

S0x*^-«$gltS C tic* ot, (A) ^£ 

ffi^fe. Sittft. xj®. a^. rtt«&* 

(*-r*o ^lc»*Ll> (B) *»«)<b««li:Lr. TIB 
-«3* (1 ) : 
+ [MX n+m ] m- (i ) 

e. Te. P. As. Sb, B i, O, I. Br. CI 
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XI*N = NT-fey. R1, R2, R 3xt/ R 4|i(5]-x 

i*itfc£*tigTfcy. a, b. cao:diiS4o~3 

OT&SlTfc-oT. (a + b + c + d) liWCDffi&lcSIL 
U\, M\t/\nf>itWl&& [MX n+m ] ©4>-£>I^? 
«Ji£-f i.&JgXI*.** P-f K-CfciJ. B. P. 

As, Sb, Fe, S n . B i , A I . Ca, In, T 
i. Zn. Sc, V, Cr. Mn. Co?t'3o5« X 
(*. #J;U*. F. CI. B r Wt<D/\n?^m : f-V&V. 

mi*/\py><biasgfc;^*><&:Ei*<&B^T3&y. ni* 

[003 1] _tIH — fift^C ( 1 ) c*>l-33lt57-:*-> [M 
Xn+m] m ~~<J)Mfafflt LTIi. f h7 7Jl.tDt^ 
— h (BF4-) . ^^-y--7;U^-P7t^X7x— h (PF 
6 _ ) . ^4f*7^*07VM*-h (Sb 
f 6 -) . ^4r-ti-7;u^-PT;u-tr*— h (As 
F6") . ^WOP71/m-h (SbC 

[0 0 3 2] — «5t [ (MX n OH) ~] \Z^-? 

£1-. ia«*»-f*> (C I O4-) , h'J7^tP> 

$>^i-7*>i-<t> (CF3SO3-) , -yi\,-*u 
z.ji>7tI- (FSO3-) . h;ux>x;u7* 

7 > $^-r a 17 xjg£<£jB-r 5 ^ <t 1 t- # &„ 

[0 0 3 3] Z0)J:-5fc:*--OA&<7>-5*>v (B) Ji£# 

^Tt. fturas o- 1 5 1 9 9 6^i, t&wms o 

-1 5 8 6 8 O#2tffit¥(ciE«0>3?Sl£/\P-'t7.ZJ£. 

*$mbs 50-1 51 997 mam* 5 2 - 3 o 8 

9 9m #iB85 6-5 5 42 0#m <$BflBB5 
5-1 2 5 1 0 5#^aH(C|B«(0V I Affi5?ffiS^-- 
^MBS5 O- 1 5 8 6 9 8-§-»$8HlCfa®(D V 
AS^SE^-OAJg. $#|f{lfl85 6-8 4 2 8-S§-4>?8. 
^^685 6-1 49402tai, ^B§BB 5 7 — 1 92 
4 2 9-§-^^l=lHtt©^-+VX;U7ts+V^t»i»^. 1% 
§SBB4 9-1 7 O4O#4H8*?|::tE*£0>5£#8Sv7V^ 

OAt. *B^ffSS4, 139, 6 5 s^mmmiz&m 

<r>T*t£>)>)' , ?±i&mi><Zt>lz&-£Ll\ ft/7 

u>fg<*. 7;us^i»fgtt/##»^-f3Hb-£1«D&§8 
iSi&)m>3£lf -5 c t ri<T-£ -5. 
[0034] (B) LTS : JSf-^£fflT£.5:fe^;!l- 
>t^fe3fca^^l8^^i#Ja>^tigRf^<^: LTI*. =L-*^-h->U 

KttSi iSS* : U V I - 6 9 5 O . UVI-697 
O , UVI-6974. U V I - 6 9 9 O . TfiflHblH 



Oft) SI BS*:7f*t7'h7-SP-15 0 > S 
P-151. SP-170. 8P-171, f-t^ • ^.^ 
v A" -f • *>;UX (#0 S! Sp d b=S : I r g a c 
u r e 2 6 1. B*tl (80 S> iSS* : C I - 2 
481. CI-2624. CI-2639. CI-20 

6 4. +>-h7-ttS iSfl« : CD- 1 O 1 O. CD 
-1 0 T 1 . CD-I O 1 2. HZV\V£ im SI S 

: D T S — 1 O 2 . DTS-103. NAT-10 
3. NDS-103. TPS-103, MDS-10 
3. MPI-103. BBI-103. (**) 
Si iSfp« : PC I - 0 6 1 T. PCI-062T. P 
CI-020T. PC I -0 2 2 Tt|£3£lf -5Ci:A<T 
Z^.C,0>5*>. UVI-6970. UVI-69 

7 4. 7f**^h7-S P-170. SP-171, 
CD — 1 01 2. MP I -1 031*. C;h.t>£^%L.T 
KZmffiil&f&1fo\z-mi^&ib&&&&m£ii:Z> c £rf><T 

LIV 

[0 0 3 5] ±IE<D*^*:>143fcS£iiBteSiJI*. 1i* 
*6TXI*2«Ja_t*§*^;h>t!-T (B) i£#£*j£-f £C 

[0 0 3 6] 4:«n«!>%mbttJft««llMflJiK«(=£tt« 
(B) /&#0>#WfiJ^I*. 3fc?8Hb1t58[tt«llifflja«!l 
( (A) Jj£#. (B) f$.ft&V (C) fiE«-0)-&tt) $1 
O OlI%t Lfcif^. il^O. 1~2 0M%T-fc 
y. Jff£L<l*0. 2-1 5fii%. IlcSf^KI* 
O. 3~1 0li%ffe5, O. 1 SS%5fciST?ft-5 
^t,tV^1SfliJiaj5E«!l«)3fe^bttA<«TL. 

*r-f ^>iL(*^tt«!)^ it^-r £ c t ifi-Q^ui^ 

c£*<;fe£ 0 -7J. i 0li%JSjl5i t ?#bttSffi 
8§iiSfi£«D^3fc^fl<)35:t*jg^lctt-r-SJi^l=. SUSfcpfc 

iitt^fs c t *<t- *-r»ba * omb #mm t & 

[0 0 3 7] < (C) 5t*^^|->a^ffl3tii®ffl>*SI 

(jut. r (c) fig^j 

I*. TIBiC (i) (2) iz*^-*;u/^y-;Mb^ 

[0 0 3 8] 

[<b3] 




i 

Y 



[0 0 3 9] 

[lb 4] 
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RlHf 



OjO-CdO 



-rRk' 



N 

i 

Y 



Rm 



Rm' 



[0 0 4 0] (ft (1 ) Rtfft (2) (Cfcl^T. Rl*. 

^i~o ) v&$>o jut. #«»»::oi*TA**Mi=K9i 
st, mm. tKKS. ;*;u*^hS. -hPS, xi*. c 

1 — C i 9 <D 1 I(DWiIJ *t^o C1-C1 9 O 1 W 
0*i»©«li:Ltlt Ct-C-i 8 ^ESa«. »ttSB 

JI#a)7;u^=;uX ; c 6 -ci s $S^^ 
Jl^TU — jug; C7-C1 8 <D*SL IS'&^IIOTU 
-;u7;u*^S i c^Ci s^ttSttt, #0&£S#. M 
tt©7;i/a*^*: C6-C1 8^*51, Sig^^JiCD 

. t y -;^+va : c 1 - c 1 8 ©maw* 

3S#(0JjiflSi£ ; C7-C1 gOJML Sg^£3S(D5?#& 
Tv;US; C2-C! gcottffitt. ftttflM** itta)7 

c:k&<D*«»i*". a*« mm. tKMS. 
**iTi*T*fii*o $^>(c. ft (1) xtfft (2) (zfc 
ir^y, c-i-c-, somMVt. #«MM*. 

Jitta)T;U^r->US : C 6 -Ci 8 0>**i* Jfi^£il<D 

[o o 4 1 ] ^(*#]<h lti*. mm. A*. tK 

its. *;utf*->;u». ^M^hS, v7/I, -h 

n-^pt°;us, i-^pe;us, n-7^;uS, 

"0^;u3. i -^>^;uS. v^P'O^uS. 

;u3. ^^uS. y— yus. T*>,/u3. Kt^>;u3S. 
^rh^^v^S. t^^fv^S, ^;u^-p>^;uS. 
^pp>f;i,S, KU^vu^-p/^yuS. 
^;uS, v7/^f;H, - hp 

[0042] ?*v$t. mm. S*. tK^S. *uutK*v 

i^rt^ca-C! s^SSS^ 3Sttr;u 



N 

I 

r 



(2) 



3) . -<v^p^— ;us. ^^r— ;u3, 2-/^;u-i 
-^•p^— ;us. 2->^;ur , j;uS. ^^-tr— ;us. 
v-y* D^-t^uS. 1 ->j-^-yug. i-->^p^ 
^■fe— K U 7ii/tPif-iHs 1-^ppxt 
-;uS. 4-t Kp+v-1 -^x-^SHS^if *c 

i^-e**. mm. mm. *mm. a^***- 
jug. y^^^hS. vt^s. - hpg-em&^tir 

^T4,£l^C6~C 1 8<*>&&* i^JS7U-^Sd: 

g. y^^ug. 1 -t7f;Hs 2-^-^^vus. 1 
- 1° ;uS. p -^7 > — ;uS. o -z? 

[0043] ffi*. mm. Tk&S. *;u7^^v 

;uS. /;^^hS, v7/I, -hPS7?s^$ttr 

^;uS^lt(*. ^>v;us. p-h'j^f;H, 2 
-rJ-^yuy ^;uS. o -^;U7l"P^>v^S. p - t 
KP + i>K>i;;uS. 7x*fJl/S, X^'JJUg, 

^-s;uS^^^if *zt3WT** 0 ^^m, mm. m 
m. tKKS, ^;u7P^i>;uS. >^^hl, i/7-/ 
g % — h pS"CS^$ ttT t x T t St x c -| i 8^>* 

vl, ih*y|, ^P^vSs ^V^ptK^^S. 
?h*yl, ^>f^t*yl, y^P^y^y 
S. t?f;i/t+yS> ^;U^-P> h + yl, <7PP> 

yg, ^;U7P^rv> h + ->S, >;u^^h> h^i>S. 

[00 4 4] ?vm. mm. mm. *ks. *^>y 

yS^Ltlt 7x/+yl, 1 -t7 h*yl, 2- 

h*yi, 5 -^-3?^-tz— ;us> 1 --r 

*yl, o-h'JJi/t+yl, 2, 3 -+y'JW*y 
p-^^t+vl, p - v£ P^*y^7 *J 

xy+yS?$fif5zt*<r^Jo z?vm. mm. m 

S % - hPStS«**lt^ttSOC t -C 1 8^* 
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Ss 2-^:7 h-f JUS. ^ PPT-tz^uS, tKD + v 

So 

[0 0 4 5] 7 7K&g. ±MU7t?*v 

^;u^^hS, v7/S, - h pg-egS£*iT 
i*Tfc&i*c 2 ~c -i 9 <dB8I#u #flSS!#. 
a*v*;U7px;ug£ LTIot. * h^v^U^xjug, 
x h*v*uU7t?-;uS. :?p#^>2uU7Fx;ug, :?h 
+v*;utK-;uS. -fv^PTK+^^^u^-yuS. t - 
-J h*vrt;u7tf-;u&. 37;i/7)-p> h^v^;u^~ju - 

7^S> x \*n&x-WWk£*iX^xi&^c 7 ~c i 9 
(Dlfi^ JSp^ST'J-^t+v^^/f-^Si: It 
li, ?xy ^rv^;u7p-^Ss i ;i/*-*v*j;u 

3*lfSC£*)<T*£So 
[0046] JU±<D*. W£ Lt.^f)SSRt LTI*, * 

t-*?^;ug. *;u5;ug, ^pet-ii/ 
'<>y-<;u«. +7 h^;ug^£3*ifsc<h*<-c?£ 

So S^RA<. 0iJ*l£, 7 5/S^7mtS7S 

I*. O~40>g»-CfcS*><. 3fciiJS#J<7>ii&&m^* 
0. 1 3Ut2Xfo&^tfim : £Ll* 0 kWk' *<2£ 

m7iz>tmm®}%krf'£z>m'£tfibz 0 s cd ana 

(2) <DY&t/Y' (ct, ^ft^MMtlCC -| ~C -i 8<*> 
aM*T^*^»: C2-C! 8 » 

p^S(D7 u -;ug£3*(f S x ttfx « So * bid*. 
ct-C! 8 <z>ttSS#. aM*a>7;u*;u«fc 
LTI*. ^f;i/S, x^g. n-^p^S, i 

g. v^P'O^ug. ^3^>;ug. v^p^+vju 
g. ^^ug. p^>^;us, :*^n/g. /x 
;ug. fv;i/Ss K^rv^i/S. ^h^i>;ug. 
t^uSS? *»if * x £ a<-e * So 

[0 0 4 7] s^ttffltt. BgttT 

;u>r-;uS<t LTI*. tfx;i,g. ^p^xyug (7'j;u 



-^pK-;ug % 2-> ^;u7«J;uS. "\**x;ug, 
**^u»<P**if*ct#-c** 0 c 6 ~c 18 a># 

SL SS^£*l7'J-;ug<>:fet. 7xz;H % h'J^Ug. 

**>uju*. >v^;ug. 1 -t^M 

g. 2-^:7^ug. i - eu-;uS. p -^>x;ug 

;Hb«»a>YXi*Y' aw**fls^(0»$, *;u/<y— ;u 

tS^Y&^Y' l***JITJan<DS^fcSi&5*<a& 

So YjtfY' *><c i ~c i ffio&m&xfo&m 

L^ilftiYStfY' I*. x^;uS. fc?-;u» 

^•TfeSo 

[oo48] *mw<D r (c) -e$>S5t*^:*-> 

-&*D4:LT. «*r*. N->^U*UU/< % /— N -x 
^•;u*;u/<y— ;u (JUT. tnecj ^sS"Tci:A<$) 
So ) . N-?pfti*ji/^;-;k n-^;u*;u/^ 

% /— ^U. N-e— )\,13)\,/< X J— JV % 1, 3, 6, 8, 9 

1, 4, 5, 8, 9-^ 
>^>^;u*;u/< % /— ;u tnmpcj ^BS-Tc 

^3b<fcSo ) . 3-*^5^-N-x^;u*;i//<!/— 

n-^x— N-ifii/- 3, 6- 

tf* (^>y«<;u) ;u (iut; tneb 

CJ tiBStCi^fe^o ) . 9, 9' 

3/ -&l2Ji,**V— OUT. TNEDCJ i»tCfc 

A<fcSo ) £3£ifS So ±ca>*^/<y— ;u 
^b^iai*. i ama-exiot2aju±*a^^^-t±r^i^s 
d£rf><-e£So JUT. c*t&<z)*;i//^ % /— vMb^*a)ff 

iS^J"efcSN EC, NMPC, NEBC, NEDCtfMb 

[0 0 4 9] 
[ft 5] 
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N£ C NMPC 



I 

CH2CH3 NEBC 




CH 2 CH 3 CH 2 CH 3 



NEDC 

[0050] c;h,£a>:fc;u/<y— JMb^co?*). ne 

DC, NEBC. NM PC^<^|C»^ Ll\, JtfE0>^i;U 

[0051] *mw<Dftmittefcft®mmj£mzt$i+z> 

( (A) (B) Jftftifttf (C) rt#<0$t|-> *1 

0 0li%t Ufc»£\ il^O. 00 1 - 2 0li%t 
*y. »*LCI*0. 0 1-1511%, SI3»^L< 

1*0. 05-1011%^, o. ooiit%*a 

(D®Mto&lS.tf£Z>^ktfibZo *tz. 2 0fifi%£jS 
T?i»»t»4fc»«t*l»llll^*orKtf4Cfc 
[0052] <ff3B«»>**Wa>3tBHbttjSttfflfli«a 
fE&3i/£# C (A) (C) f*5H wna>ff**# 

[0 0 5 3] 75*;Hm«t6«li: Ltlil 



*) 7<7'JU— K x^;uvx^u>yj zj— ;u 

U— K 7^'J;U 7£ 'J U— K 2/ 

/<>^-;U 7^'J U-h . 2-f h7?PP 

7i^vifib 7*"JU-K fh7tKP 

7;i/7U^ OS) 7^7'JU— K f h^^P^^i- 
;i/ 7*'JU— K 2-f h^^P^^xy+y 

7^'JL/-K 2- h'J^PP^i/^r 
•>ifjl (») 7^'JU-K h'J?P^7i-;i/ 
(^) 7^UL/-K 2 — h 'J 7P : E7iy^vIf 

7£ 'J U— K 2-tKP*5/l^ W 
*) 7?'Jl/-K 2-tKP^>?P^ 7 
£ 'J U— K 7i/+yW OS) 7S U Is— K 
?h*yW OS) 7S'JU— K 
x~;u OS) 7SUU— K 'OS^p^e^xxyu 
OS) 7^'JLx— k 7|«ijx^u>yij3— 
OS) 75'Jb-K tKu t°u>yu p— 

OS) 72 U U— K #JUx;u OS) 7S y U— 
K hyifl/>5{TUa- ^ OS) 7^'JU 

- * *lf £ d £ A<T* £ £<, 
[OO 5 4] 1 »^*IC2^@ia±CDX^U>tt^fiaft]$g 

OS) 7*'JU-hs yy^P^>f-^y OS) 
7^'JU-K K U xf L/>y'Ja-;ii?75 'J U— 
K f h7if U>y'ja~^y OS) 7S U U— 
K h'Jy^Pf*>y>f^y>fb>y OS) 7S 

U— K x^U>7|-*vK (£LT TEOJ £l^5o ) K 
tth'J>fP-;^P/^>MJ OS) 7S 'J U— K 

?neu>*+*>K (bit rpoj £1*3..) £teh'j 

>fPHl/^P/^h'J OS)7S'JU— K h'J^ 
Ot B U>yja-;i/v OS) 7>'JU- K 
^;u^y=i— ;Uv OS) 7^7 «JU— h. eX7i/- 
;iAy^J yy^H-fiK^^S 7^7'J;UK 
f*ftl*. 1, 4-^>vt-^v (>5r) t^iju— 
h, 1, 6 -^*rV^zs*—)\,is 7^7 'J U— 

-<>*xijxy h— ;u hu 7^7 y u— h, 

/<>5rxyxy h— ;i/f 0^) 7^7 y ?K 
yxx-riUS? 7^'JU'— k 7Kux^u>yj 

P— 7^7'J U-h, y^>nUAU h — 
;u^+1t 7^7'JU-K. {?^>*HJX'J h- 

7^UI/-K v'OSx'jx'J h— 

h7 7^7 y u— *^P7^ h>SEt£v 
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"?i/*l'JX'J I — (>*) 7? 'J * 

S) 75'JU-K v h >) *^a— )\,-JUi^n- 1-7 
TV 'J K EOSttf^7i-'-^Ay 

(* S) TO ') U— K EO^tt*3lt*X7 Jcy— ;UA 
(>*) 7^ 'J U— K PO^ttTKjSex^xy— ;u 
Av T^'JU— K EOSttt'X7i>'-*F 

iJyyJU-f^© (>£) 7^ 'J U— h^^^lf & d 

[0055] 7v*;H±3feS^gBteSiJi*. ?fe^a)^^u 
4f — « * a it * ^ 1 1= * y '»# u ^ a ;u= 
j:ot'7v* ;us^tx*r&<b^%a> ^ i? a ;uffi^&j£ * 

r ffifflT -5 C £ <D -e £ £> 5 * .iHx3fcfi^l§f]*&#J0>JH* 
'OS/ju'r*— 7 > h >, i- (4 — fvp° 

Plf^i-Jl/) -2-th*P*y-2->f^PA 

i, i -5? * H + v'T* vV 3, 3/ 
-v/w-4->htyt>77i;> > T^^-y-v 

h>3Mb^3. 2, 4, 6- h 'J 

>3t"*-t>--< h\ tfX (2, 
V'OV'-OU) -2, 4, 4- hij->^'<>f;i»7 

- t KP*-»*P^+v^7i-;^ h>, 2-th' 

2 — 1 x -^u^p/^- i 
>, K>X7^ft K, ^ 

y'/'fylfyH-fyk •<>7'f V^P^H-f 
JU. ^>77iy >, 3-^f;i/7th7i/X 3, 
3' , 4, 4' -f>7 ( t ^^->*;U7K 

— ;U) (BTTB) . SyBTTBtt 

KP^yy^ P'N^r-> J /U7x^;U'7- 2, 4, 6- 

h y > ^JU jL—)V7\tX~? -i >^^--9--< K 

ho 

coo5 6] M&'S&mtmmMrfLyiOittmttz&ix 
m h.t-tL #.&te%a<j>te#:<Dmmmt £ nu-r a ® 2 & 

i=3~6lK07KK&£frr& ; ia)T?fe.&. mvt&femo) 

yyiz'j^. ^lyxu h— v;nf h— 

)1> S Xy-p— >7;j- KP— ;H?<7>3{ffiei-t<7>£fiB7;u 



□ X^U>3Mr*>K (EO) , ^Peu^t* 

•>h* (PO) , ^H/t*yK, f l-7tKP77> 
*f ©Stti- 7^Hb£4fcn?£1x-r -5 C t iz «fc y f# z>ix& 
# u i-t^U/K y * citfft. 

I3U EOttth'J^fP-^P/O, PO^tth'J> 

fD-i^p/i>, f h7tKP77ytttMJ>f p 
— ;u;7p/^ E08Ettv*y-tr y >, p o&t*yj -tz U 
f h7tKP77>Sttyj-l: l JX EO^tt^> 
<s»x'jxy i — pottt^^i'jxu k— -f- 

h7th'P77>ttt'<>?I | JX l Jh-;k EOgEtt 

v;utfl — po^t£v;utfl — eoisx^p 

— PO^ttXy- p— x, EO^tKP-;k ?K 
'j7|- + ->XTU>i?^— /Ky:>)-4F->:7P t^L/>-;✓;i- 
^^■uvvJtJ-— ;u. tK 'Jt*y^L/>-t*vxf 1/ 

Eo^tt h y >^p— ;u^p/<>. po^tthy* 
Ta—)i,zfa/<>. po^tx^ y y po^14v;u 

i;f7v>, 2, 6-i?-t-7'5 1 ^-4->^U7 
x y $^(f ^ c ,t *<x* ^ « 0 
[0 0 5 7] *fe^O)3teSHbtt^tt8tfliJSSiJiK1«3(*. ±15 

(a) m#~ (o jie^. x.xf!&&iz&cx±6i&jLim 

[0 0 58] Cl<DJ:7l-LT^e,tlS3t?Hbttj«^BM 
JRSilKlftKOiteJa (2 510) l* s 50~2, OOOcpsT? 
$>-5Ci:A<JiT*L<. MI-»^L<I*7 0~1 . 500 
cps 

[00 5 9] <^^Mlttt:jt^a>fel±<0<fe-5l=:LT^ 

Jt^l^fcltS^S^btt^ttlSfliWMi: LTW^lcffl^ 
t>*v^. -Tfcfc)*., ^SgB^WTt^btx^ttfitflgia^lc 
»LT. ^3fe$il*?WlcBg^LTSI<blC!&S/ < ti^.;i, 

tL&M&mt: mar * - <t a^t-^-s. 

[ooeo] JtM^blxja^BgiSfi^lciignstS^WW 

icgg*r-r^#^i: lti*> ^ic$)jisi*/«f < % 

tfimzmm? -r * f*—&-%.*i.xti.& 

r=*n5-r it 7 t -f / ^ ^ l x % & f&mmizmm^- $> 
^&m&nm?z>^kt)<x-£&. ^fc. 7^7^11^ 
#si=*juti4, 7X7tLT. m^fr^m.hmmoi 

JSSIcfcy. R)fS<7)/^->l-fiEor. TtSaS^HSirit 
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[006 1] £33, §&*<-ittg£;h.Tl*a«flg*§J5lt'8!l 

[0062] griE(D3t^MS:f*jt}Kaicfc^ri*s il 
ffi (Hit®) K^bSP^^t>*^bSP»l~5S^fl*ll- 

i@ * <B J: oTfr -3 «J 
BBBBaBBBB* »B&J5E1&<7>fR®1b«$#<Ol5mfr 

[0 0 6 3] MIS(7)3t^Mlz:t*:ig^a)tta»nt-^J^ 
g-1 lc*tLTS#W(::5fc£fSlt-r&C£lzJ;y s @{* 

*owb«iii- 1 *ive, cobicbb 

JS- 1 ±l=3fe?SHbttS«tt«IgSfl««!l*«!*SLT^(DjSS 
-2£»j£L. CflJB»-2l::»LTBBMI=#BBr 

-scticty, n«fl:BBft-i ±izc^<!:a^Lr 

-*»l=»B**«fc3«Ll*«1bBBB-2£»B-r 

«. fir, *B***!tt*/<*— >*Bib*-e-fca«&x 

[0 0 6 4] ca>£3(wLTW&fr<&&ttKttB£«B 
Mfr&BUUU *0>a® S*£*S<D«tflgifa 

j$jW<bLTi*. -f v^p tf;u7;ua— ;k if^T/i-a 
— ;u««)7;u3— ^au=ft£3ti&7;u=]— jus**?* 
SfJ:7-bhi>, RSifJk >fjHf;^ h>t?|cft 

«BB*Bif *ct a<t # -So 

[006 5] SiBVJtttOfiiffJEEltftJBttiaSS! 

«=»tt«B<owsj(=as-r*^i:a>fc4*sjca>«Bfflfi£ 



tl5tSft*tSCiA<T?t4©T:. ttttBBl=J:iJB 
»Lfc»^l=**^. h*a.7-*fT'5Cij6«»*L^. 

[0066] c<D*5i=LrS€>*i-5A(*»tt«ii*. m 

»«*(*. »*SStt;fttfWteHEttl=«*U «lttn?o D q 

[0 0 6 7] SbC 3il*j&:t**ia>B®3i£&tfiHB14 
Sffl±£-&«fe«>f=M:. ftjM8«lllfe(ti:, SftSUb 
1±Xf*3fcB1bte0)/N- K=i— h*t£1£fflf 
LI*, Ka- h*tt LTM\ 7*U*il. 

x *>'Ja-:/»BB*&fc**«3-h 

/\- Ka- h*ri*. i ama-cxi* 2 «ei±ii**t>-& 

[0 0 6 8] *SBW0)*rt»l*±itL*:J:5l=3lfe*Wa 

*t, BBS, aB£?£7 7"f/<-% 8L * 

B« BttttB. «B«0«Btt*k 
1, ¥WttB»itB\ ¥B(tJ1Js*HN. 7>-Sf-7-c;u 
*L ft¥ffl«tt*!L LT*BT?fc*. W 

1= 3 5 o n m&L±(D}Sig:<»mfiM-&&ytm£-r z>yt&& 
mm<D3t¥#HL*&mmmmt btffl^fc**i=, sib 
SMC. *»»©B«»tta>«;h.fc«lb**»*»*«-e* 
•6. 

[O O 6 9] 

MBBT BIT, *BBa>£fttt$BB-*-«fit. #$gBjj 
14 C *i 6, l=GT» B£ * *i 3 * <& T- 1* ft t \ 

Si i=s-TE^ik*f=«or. a**:/B*tt»Blb* _ 

3' ,' 4' -X P^^-9->*^7t?+->U— K 

(a.^.^->*— KttB Kfn* : UVR-6 1 1 
0) 6 4. 511% (S»A1) . *t^>fJ^'Ja 
-Jky^'J vv;n-f^ (**tt1b^ si MA 
* : XtK?^ h) 3 011% (lS»A2) , 
3t«^*&SiJi: Lt. ex [4- (v (4- (2-tK 
n+i/x^u) 71— ;u) xyu^t-t) x 

/W httSl BS€ = U V I -6 9 7 0) 5. 0 

»m% (j£#b i ) . t/t±**ism-£mi>immmt lt 

9, 9' -i?x^;U-3, 3' - i? ± )\,t ^ "J— JU ( N E 
DC) 0. 511% (ffi«C1) <t^^ttSSA<8 0 k 

#-r*cti=j:y. att«Bttiaw (^bb^bbba 

B) ^SSitLfco B&H/bBBBBB^BkV XBBK 

s (v-- (80 -a K.S.* : v u -v y x— j 

SC-20OO, JtB : A r -< L— +f— , %g : 3 
5 1. 36 5nm) IZ <fc y BaLf 4#^T?ltJBttBS* 
ff«ofc. CW^flglflfiKBlil 00m J/cm2©IM 
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3fcfil=j3l-J--S®tt3iSS*<3 0 0 fim. fM*&gj!>< 1 6 m 
J/cm2 &Aff«B1t1±&*L*:. l#f>*t/-=® 

[0070] HffiCJ 2-5 

n \z7r^msmi$T<. (a) (o £«m 

(=tt&<*K 6 0°CT-3^1R^-r5Ci:lc < fey, 

t, mswi tH«i= j sc-2 o o otzxz&te&m 

[007 1 ] ifcSjiJlJl 

mm^m&Ltzo m^titzm^mfamz-o^x. mm 

«1 £H*W=JSC-2 0 0 0l=J:.6Jt»ttMB*fT«S 
o fc C <Z>ttJllBj£!fel* 100mJ/cm2 <DMWt± 
ST?<D«fc3Bffil*8 0 jt/mLfrfc<. S'J*Sft£5 6m 

[0 0 7 2] JtHt«2 



S 1 |-^-riE-&fIl-&T% M^ffljtiiSSlli: LtNEDC 

(ci) <&ftfc>y i-*;u/^'/— ;u (CRD £m*rt:c 

lrjsC-200 Olz£&m.M&&m$'i : TU^tztf. z 
<0«BgJfljS1«Dl±1 O Om J/cm2<7)Bgff3feg:lzfc^r 
^OfbLfcfrofc. Il:S.Mf$50pmJ/om 

2 (c±if r i,± < mt Ltsfr-otzo 

[0 0 7 3] it${0tj3 

muzm-rmsm-ST-. m-smttimmmt ltn edc 
-;u (cr2) ^jfliwhctsmii. sejtmi 

USSWl tl^«ICJ SC-2 0 OOlCfc^jt 

^ttit^^^JSofcA^ z.<»mmmi8.mz-\ o om j/ 

cm2<oi?ft3feg|cfclNT:£<^bLfc^ofc 0 Steffi 
l**;fi£ 5 0 0 m J / c m 2 |c±lf X < &it Lfc A> 
of=„ 

[O 0 7 4] 
[Si] 





(lf%) 


(11%) 




J/cm "C<0 

(/in) 


(mj/cm ) 


US (kg/mm 1 ) 




i 


Al 
A2 


64.5 
30. 0 


Bl 


5.0 


CI 


0.5 


300 


16 


190 




2 


Al 


95.0 


Bl 


3.0 


CI 


2.0 


280 


18 


210 




3 


Al 

A2 


48.0 
48.0 


Bl 


3.0 


CI 


1.0 


310 


16 


180 




4 


Al 

A2 


47.0 
47.0 


Bl 


5.0 


CI 


1.0 


280 


15 


T90 ~~ 




5 


Al 
A3 


48.2 
48.3 


Bl 


3.0 


CI 


0.5 


310 


18~~ 


180 




1 


Al 


97.0 


Bl 


3.0 








56 


80 




2 


Al 


95.0 


Bl 


3.0 


CR1 


2.0 










3 


Al 


94.5 


Bl 


5.0 


CR2 


0.5 









*T*>fi$14<b$88 . 

Al : 3, 4-I/f^yv^7P^y;^fJb-3 ' , 

A 2 : W^>f;^'J 'J VViH-f ^ 

A3 : tfX (3, 4-X7tf+vv^n^*v;U>^U) 
7^- h 

B1 :t # X [4- (v (4- (2-t KP + vXf^) 

CI : 9, 9' -yIW-3, 3' - U U 
(N EDC) 

C2 : N-X^;U-3, 6-t'X (*^ X J4 Jl) 

;u (n e bc) 
C3 : 1, 4 f 5, 8, 9 > ^;u*);u/^/--;i, 



(NMPC) 
C4 : N-If;i/*il/^;-Jl/ (NEC) 

c r i : 2>;u/^7— ;u 

CR2 : 3-75 / -N-If ^^/^/-Jl/ 

[0075] ±iais»tt5t«a)fc«>a>®<btta)i¥ffi2&i; 

CflE4btt(DfPff] A r -f tf— (»I3 5 1 n 

ryj *V K£ 'JI-5-J SC-2000J (V — 
- (#0 8) £<$J3L. BB^S (jftffi) l=£ft«U— If 
— hS£2 00//m^L, b— If— — S1 0 
OmWiU fSSS5l 0 0mm/^b1 0 0 0m 
m/»i»b**T. *®<bttjttttfflIifflfiE«3lz»LS 
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<b3gfi£:?D-;/ t-U ®<bSUtA<0<tfc3I!B|t5feS£*1- 

*^i5if«fli(D^btt*<ffiti.r^Si:!fijeTr-#-5. jts 

SS^SOOmm/tOtLfc^ 1 ttMfcfe y (DRBIt 
cm2t54fc*, H*t3te££l 0 0m J/c 

ff^-^fiSJJjtfil OOmJ/cm2|ctJlt^^b3gSi: 

[0 0 7 6] C3l«y #&*«>»£] 

(1 ) tttfc>t<K>tta : V'J K$ IJI-5-JSC-2 

ooojffifflu mmm mm) i=jsw*u— «f— 

— 1 O OmW, &mf$.mz&l*XWitZ££ #0. 3mm 
irfc-5i£2gJg0>3M*T-.. %«1bttfttt«tnt§J*1fB(=tt 
LSS?WI=U— »f-**JH*fLrWb»flB» (J¥$0. 
2 0 mm) £JBfiE-r5lg£*§yjg-r^ y, 0 ' 

S-1 A^>K;u^EejKLf=. 



[0 0 7 7] (2) ft£ : Z&£2 3°C, i^3t5 0% 
[0 0 7 8] 

BMbtt (%«ibaa) icffiti, ttttn&ftfi<xi*aibifc 

$3t)K-r-5c:iA<r-#, W:Xft3 5 0nm6Lhd)i&X 

**t.-5ti«ss B D poia^ B a B ^a)3tjtJKifiHb!|«3^ffljiicf^ss 

[0 0 7 9] 
[HBM>ffiJ*ttK9n 

aib*waibaftfr&flMiJBft£*tt&¥&0!>ttB£7 



[Hi ] 



(^m) 




g/JvgHg/ B8£?3feJfc (Log mJ/cm 2 ) 



<72)*sh# an® 

*at»"<*«*B**=TBl1»24^S?x-f x 

(72)f6W# ^JlPlfe#^ 

(72) mm mm 



(72) 

F$— A(##) 4C204 BB03 CB25 DB01 EB01 FB03 
GB01 GB15 
4F213 AA44 AB04 AB19 WA86 WA87 
WB01 

4J01 1 AA03 AA05 0A09 0A33 0A37 
0A38 SA25 SA28 SA82 SA87 
UA01 UA04 UA06 WA01 WA02 
WA03 WA06 WA07 



